MIMO is a technique to increase data rate significantly with multiple antennas at both the transmitter and receiver. MIMO takes the advantage of random fading and multipath delay spread. MIMO systems will need to function reliably in interference limited environment in order to be effective. CDMA systems are designed to operate in an interference free environment and for this reason it is used in modern cellular systems. The combination of MIMO and CDMA can further improve the system transmission rate over the traditional CDMA system. Multiuser MIMO CDMA systems are considered where each user has multiple transmit antennas, different transmit antennas of the same user use the same spreading code. Matched filter method and decorrelating detector method are used to detect the signals with Gaussian Noise. In many wireless systems the ambient noise is known through experimental measurements to be decidedly non-Gaussian due to largely impulsive phenomena. The performance of many multiuser detectors can degrade substantially in the presence of such impulsive ambient noise. For combating Multi Access Interference and impulsive noise in CDMA communication systems, a technique based on mestimation is used. Performance comparison shows that mestimation has better performance under non-Gaussian noise than the other detection techniques.
INTRODUCTION
The developing wireless services require higher data rates from future cellular wireless communication systems. However, new radio frequency bands are very scarce if available at all. CDMA is a promising technique for beyond 3G wireless systems. The main technical and theoretical challenges in future wireless system concepts creation are: 1) Bandwidth efficiency challenge (2-10 b/s/Hz) 2) Frequency selectivity challenge due to the large bandwidth ( 100 MHz) The bandwidth efficiency challenge requires novel solutions in both the network and physical layers. The latter could include powerful coding and modulation methods, transmission adaptation techniques, and antenna configurations. Multiple-input multiple-output (MIMO) communications based on multiple transmit and receive antennae is a very promising technique to increase bandwidth efficiency, and is seen as a potential key solution for fading channels with rich enough scattering. The frequency selectivity challenge means that the multipath delay spread of the channel is very large due to the large bandwidth, causing very severe intersymbol interference (ISI) [11] .
Multiple-input and multiple-output (MIMO) is a technique to increase data rate significantly with multiple antennas at both the transmitter and receiver. In MIMO systems, there are many spatial coding schemes including space time codes with spatial code rate less than or equal to 1 [19] and spatial multiplexing with spatial code rate > 1 [18] , [20] . By combining MIMO and CDMA, the resulting MIMO CDMA system [4] , [5] can further improve the system transmission rate over the traditional CDMA system. In the MIMO CDMA systems considered in the literature, there are two different approaches to assign spreading codes. The one is multiple spreading code approach, in which different antennas are assigned to different spreading codes such as [1] , [4] , [10] . Since the data streams of different antennas are distinguishable by different spreading codes, the inter antenna interference (IAI) is greatly reduced. The other is single spreading code approach, in which different antennas are assigned to the same spreading code [4] . In this case, the error rate performance is dictated by IAI [11] . Deng et al. [6] propose a detection method with single spreading code approach in the V-BLAST coded DS-CDMA system. This scheme uses a redundant bit (spatial code rate = the number of transmit antenna for one user/2) in order to identify the transmit antenna. This coding scheme results in data rate loss. The performance of non Gaussian noise is improved using differential detection and L-D (Limiter Discriminator) detection. L-D detector outperforms differential detection. The signal detectors designed for Gaussian statistics may suffer significant degradation when the actual statistics deviate from the Gaussian model [21] . Both man-made noise and low frequency atmospheric interference environments are basically impulsive noise. That is they have a highly structured form, characterized by significant probabilities of large interference level. Under such environment the performance of the receiver systems, designed to perform optimally in Gaussian noise, degrades significantly. For this a non linear decorrelating detector is used to improve the performance of the system. This paper is organized as follows: The system model is described in Section II. Section III describes the results. The conclusion is given in Section VI.
SYSTEM DEFINITION
K-user uplink CDMA system is considered. Each user (mobile station) has Nt transmit antennas and the base station has Nr receive antennas. For simplicity, PAM modulation is used. The extension to higher-order modulation formats is straightforward but at the cost of higher complexity. makes each user's transmitted power be independent of the number of the transmit antenna (Nt). The equation of signal transmission for the k-th user's i-th transmit antenna is given by
Multipath fading Channel
The channel coefficients can be calculated according to the formula [7] where Vmax, fc, and c denote maximum velocity of the mobile unit, radio carrier frequency, and speed of light, respectively. The channel coefficients are
Noise Function
Noise is added to the faded signal in the channel. Error rate is calculated for various SNR values. Real time noise contains manmade noise and some low frequency atmospheric interference. They follow non Gaussian distribution. Non Gaussian noise is designed using the following formula [2] , [12] , [21] 
Receiver
The received signal includes all of the transmitted signals multiplied by an L-path Rayleigh fading process from all transmit antennas and the noise in the receive antennas. Thus, the received signal at the j-th receive antenna has the lowpass equivalent representation given by (4 
Fig.3. Block Diagram of m-estimation Method
Matched filter method and decorrelating detection method are used to detect the signals. 
Matched Filter Method

Decorrelating Detector
The received signal is despread with the PN sequence, and then multiplied with the covariance matrix R 
M-Estimation Method
Performance of the system under non-Gaussian noise is poor compared to that of the Gaussian noise. M-estimation method is used to improve the performance of the system. Linear detectors do not perform well under non-Gaussian noise. Non-linear detectors (Huber Estimator) are used under such cases, even though they are complex to design. ( Fig. 3 
RESULTS AND DISCUSSION
Performance of the MIMO CDMA systems with Gaussian and ambient impulsive non-Gaussian noise are analyzed with orthogonal codes and non-orthogonal codes, msequence. The received signal is processed through either matched filter or decorrelating detector. Performance of the system under non-Gaussian noise is poor compared to that of Gaussian noise. M-estimation method is used to improve the performance of the system under non-Gaussian noise. Two user two antenna systems are considered. Input sequence eof length 100000 is used. Outputs are shown for m-sequence spreading and orthogonal code spreading. For orthogonal codes a sequence of length 4 is used. For m-sequence the sequence length is taken to be 7. Performance of the system under non-Gaussian noise is poor compared to that of the Gaussian noise, for both the spreading sequences, Fig (4) , (5), (7), (8) . Output of the mestimation for Gaussian and non-Gaussian noise is shown in Fig  (6) and (9) . BER of the non-Gaussian noise is reduced compared to that of the Gaussian noise. 
For Orthogonal codes
CONCLUSION
In many practical wireless channels in which multiuser detection techniques may be applied , the ambient noise is likely to have an impulsive component that gives rise to larger tail probabilities than is predicted by the Gaussian model. Impulsive noise can seriously degrade the error probability of the linear multiuser detectors for the given level of noise power. Mestimation method is used to improve the performance of the system under non-Gaussian noise. Performance of the system under Gaussian and non-Gaussian noise is shown in the 
